Regression of left ventricular hypertrophy in experimental renovascular hypertension: diastolic dysfunction depends more on myocardial collagen than it does on myocardial mass.
To evaluate regression of experimental left ventricular hypertrophy (LVH) in terms of its effects both on myocardial collagen levels and on diastolic stiffness. Two-kidney, one clip Goldblatt hypertensive rats were left untreated for 4 weeks (HT4W, n = 12) or 12 weeks (HT12W, n = 11) and compared with rats the treatment of which was started after 4 weeks of hypertension with 30 mg/kg per day losartan for 8 weeks (LOS, n = 12), or 50 mg/l enalapril for 8 weeks (ENA, n = 11). A group of sham-operated rats served as controls (SHAM, n = 9). The blood pressure of the rats increased significantly and LVH developed both after 4 and after 12 weeks of hypertension. Treatment with losartan or enalapril significantly decreased blood pressure and induced complete regression of LVH. Myocardial hydroxyproline concentrations increased in groups HT4W and HT12W (530 +/- 153 and 581 +/- 111 micrograms/g, respectively) relative to that in the SHAM group (421 +/- 22 micrograms/g). None of the treatments induced regression of increased myocardial collagen levels. The slopes of the end-diastolic stress-strain relationships in the isolated beating hearts were significantly higher in HT4W, HT12W and in both treated groups compared with those in the SHAM group, indicating increased diastolic myocardial stiffness. Losartan and enalapril treatments decreased blood pressure and induced complete regression of LVH in this model of renovascular hypertension. In contrast, none of the treatments induced regression of increased myocardial collagen levels or reduced the abnormal left ventricular diastolic stiffness. These data suggest that diastolic dysfunction depends more on increased myocardial collagen levels than it does on myocardial mass in this model of pathological LVH.